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DECLARATION 



I, Takayoshi MATSUMOTO, a citizen of Japan, c/o Miyoshi & 
Miyoshi of Toranomon Kotohira Tower, 2-8, Toranomon 1-chome, 
Minato-ku, Tokyo 105-0001, Japan, do hereby solemnly and sincerely 
declare: 

That 1 am well acquainted with the Japanese language and 
English language; and 

That the attached is a true and faithful translation made by me of 
the Japanese document, namely Encyclopedia of Catalyst to the best of 
my knowledge and belief. 



This 7th day of February, 2006 




Takayoshi MATSUMOTO 
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MEASUREMENT OF DIAMETER OF METHALL1C PARTICLES 



(3) GAS ADSORPTION METHOD: 

By measuring an amount of adsorbed gas per unit weight of a supported 
metal catalyst, the total number of surface metal atoms is calculated from the 
number of gas molecules adsorbed to one surface metal atom (stoichiometry of 
adsorbed gas). From this value, the dispersity and average particle size of the 
metal can be calculated. The measurement uses a volumetric or pulse adsorption 
apparatus, but it should be careful to satisfy the following conditions: gas which is 
adsorbed only to the metal and not to a support is used; the measurement is 
performed under such measurement conditions that gas is adsorbed to surfaces of 
metal particles as a monolayer; and the gas molecules are adsorbed to the metal 
surface atoms at a certain rate and the rate does not change depending on the metal 
panicle si2e or the support. 

The gas molecule is generally hydrogen but is carbon monoxide in some 
cases. In the stoichiometry of adsorbed gas, hydrogen atom/surface atom=l/l is 
established for Ni, Pd, and Pt. Moreover, there is another method in which the 
metal with oxygen adsorbed thereto is reacted with hydrogen or carbon monoxide 
for titration. For example, the number of surface metal atoms can be calculated by 
a reaction formula: Pt-O (surface) + 2CO (gas phase) -> PT-0 (surface) + C0 2 . 
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